signing some ORFans to known families, and thus, A few years ago, when only a handful of complete through their application, some understanding about genome sequences were available, a number of possible their roles and functions may be gained. However, even explanations for the abundance of ORFans were sugif these methods succeeded in assigning many ORFans gested. One explanation was that the relatively high to known families, the questions about their rapid diverproportion of ORFans may be due to an artifact of sparse gence would still remain. sampling of the sequence space, and that with the availFurthermore, even if we accept that most ORFans are ability of more genomes, most ORFans would disapdistant relatives of known protein families, the fact that pear. Another explanation was that many of the ORFans they are so divergent has important implications in biolobserved at that time may not correspond to expressed ogy, because the number of different sequence families proteins, but rather that they correspond to errors or to (ORFans plus non-ORFans) will turn out to be higher than incorrectly annotated genes [1, 7 
Figure 1. The Total Number of ORFans in Microbial Fully Sequenced Genomes Continues to Grow
Each new genome contains a number of sequences that match previous ORFans (nearly horizontal lines). These matches slightly reduce the total number of ORFans. At the same time, each new genome adds a larger number of new ORFans (vertical lines), and thus the total number of ORFans keeps growing. After 60 genomes, there are 168,248 ORFs, out of which 23,634 are ORFans. This trend is likely to continue for the next genomes, and thus, it seems unlikely that the total number of ORFans will soon drop significantly. But even after a dense sampling of genome space, when only few singleton ORFans will remain, the number of sequence families lying beyond the homology modeling distance from proteins of known structure is likely to be high and worm ORFans would be added. In conclusion, we believe that the growing number of ORFans observed in our database is not merely a consequence of considering only microbial, fully sequenced genomes. We conclude that the increasing number of ORFans suggests that our knowledge of nature's sequence diversity continues to grow, that ORFans may entail an intrinsic phenomenon in evolution, and that a global view of the protein world needs to consider the ORFan sequence families in addition to the large sequence families containing proteins conserved in numerous organisms.
